ABSTRACT
INTRODUCTION
Traditionally, the Distribution companies that have their own telecommunications infrastructures, have built their backbone based in fiber optic cables, microwave links and leased lines. To deliver all the services in the substations they have built conventional networks of PDH and SDH technologies.
Nowadays the numbers of services needed are growing, and the existing ones are changing very quickly, needing more bandwidth, and changing their interfaces for Ethernet.
To deliver those new generation services in substations, the Distribution companies have to upgrade their existing telecommunications networks or build new ones.
SERVICES IN THE SUBSTATION
In Figure 1 . we can see the services in the substation, and their needs for suport.
SCADA service it's the most critical, with few known behaviour in a wide Ethernet network, using the IEC 60870-5-104 or the IEC 61850, but needing less than 100Kbps.
Special attention must be paid to the design of the network, with special focus on resilience, security, access control, and SCADA quality of service.
Regarding bandwidth the access to corporate applications like SIT, SAP, etc… are the most exigent, needing about 2Mbps for good performance, but are not critical services.
MODELS OF IMPLEMENTING THE NETWORK
This document compares the main models, in the particular situation of an existing fiber optic network that will be the support for all the 4 models.
The models are:
1. Evolution of the traditional networks (SDH and PDH) for delivery IP/Ethernet services.
2. An OPEX implementation, in which the telecom operator will deliver the services based on SLA.
3. An OPEX/CAPEX implementation, in which, the equipments in the substations are owned by the distribution company and the backbone is from the operator.
4. An OPEX/CAPEX implementation, in which, the entire network is owned by the distribution company.
Using the fiber optic from the distribution company can introduce some problems in the definition of the Service Level Agreement (SLA). 
FACTORS OF DECISION

DESIGN OF THE NETWORK
In the models with Capex, the design should guaranty an easy change of strategy, for example, changing the operator, or implementing an owned network.
The access control should be a great concern that needs a serious attention on the design. The planning of security police must start from the beginning of the project.
For guarantee the different quality of services, were decided to use different VLAN´s for each service.
The structure of the network consists in several small groups of substations (layer2), interconnected by a backbone (layer3).
In Figures 2,3,4 we can see the structures considered for each model. 
COMPARING THE MODELS
To compare the models we assumed that in the first five years of the project, the Distribution Company will need strong control and support of the new network, from the external parties.
In this work were made several market studies, concluding that the evolution of the existing and traditional networks cost almost the same as implementing a new network.
The numbers considered were:
 400 substations  3400Km of fiber links needed for the project  5 years of implementation  Two redundant places for the access and security control servers.  In the case of model 4, were considered 3 places with total redundant equipments for the backbone.
For the three models of implementing a new IP/Ethernet, the 
